Background: Recruiting physicians and patients for primary care research is difficult, and low participation can greatly affect the validity of research. While practice-based research networks (PBRNs) offer advantages of scale for recruitment, the barriers are perennial. We designed a systematic process for recruiting physician-patient dyads in PBRNs and tested it in EXACKTE2, a large, cross-sectional, dyadic study.
One of the most important challenges in clinical practice-based research is the recruitment and retention of enough study participants. [1] [2] [3] Low participation rates reduce statistical power, compromise the validity of results, and can lead to an extended project timeline. 3, 4 In the worst case scenario, unsuccessful recruitment may lead to trial suspension, 5 which can discourage researchers and recruits from getting involved in further trials. One third of trials in the United Kingdom are forced to seek additional funding because of recruitment delays. 6 Researchers are often too optimistic when they predict the number of eligible clinicians, and the rate of participation is generally lower than expected. 7 A poor choice of context and timing may also affect the success of the recruitment. 8 -10 Barriers to clinician participation have been identified by numerous studies. 9 -11 One barrier for clinicians and their staff is time constraints. [12] [13] [14] Another is lack of staff and adequate training for those performing the clinical research projects. [15] [16] [17] Some clinicians fear that research activities will disturb their practice 18 by disrupting staff or harming relationships with their patients. 19, 20 Clinicians express concerns about the burden of research activities on their patients. 21, 22 In the past 20 years, interest in a dyadic approach to practice-based health care research has grown. [23] [24] [25] [26] [27] In the dyadic approach, both patient and physician are considered together to account for the impact of their interaction, reciprocity, and interdependence. 27 Research involves the enrollment of patients at the same time as their physicians while maintaining confidentiality, which adds an extra dimension to the recruitment challenges.
Recruiting patients is notoriously difficult; they often decline to participate in trials, citing as reasons a reluctance to comply with research protocols, the need for follow-up appointments, concerns about questionnaires, and lack of interest in research. 28 -30 Moreover, patients may misunderstand the objectives of the study or may even mistrust the investigators. 31, 32 Another problem with patient recruitment is that it is often clinicians who recruit them, using their judgment to apply institutional review board eligibility criteria. This can lead to selection bias and variation from one clinician to another regarding patient eligibility, lack of time, lack of motivation, and lack of representativeness. 28 In addition, clinicians are less likely to recruit patients with problems and more likely to refer only "good" study candidates. Practice-based research networks (PBRNs) are groups of primary care clinicians and practices working together to answer primary health care research questions and translate their findings into practice (http://pbrn.ahrq.gov/). With 90% of all patient contacts occurring in primary care, 33 PBRNs offer access to a large number of patients with a wide variety of clinical conditions. 34 Physician and patient recruitment in PBRNs can be improved using "champions," who make initial contacts and establish a relationship with clinic staff. 10 However, despite a large pool of potential recruits and apparent ease of access, clinician participation rates vary greatly and may threaten the representativeness of findings. 10, 35 New methods need to be developed to improve recruitment rates and reduce the time required to achieve study objectives. This article describes an original and systematic recruitment process that was designed to overcome the main barriers to enrolling family physicianpatient dyads in PBRNs. Using this recruitment strategy, we performed a cross-sectional dyadic study, EXACKTE2, 25, 26 with the purpose of collecting data from pairs of family physicians and their patients.
Description of the EXACKTE2 Project
This cross-sectional study enrolled 276 family physicians and their 276 patients at sites in London, Ontario, and Québec City, Québec, Canada. Based on a dyadic approach to knowledge transfer, the study assessed the validity and reliability of dyadic questionnaires and tested the degree to which patients and physicians influenced each other. Data were collected from family physicians and their patients (one each) for any clinical decision. Consultations between patients and physicians were audiotaped and transcribed. Following the consultation, patients and physicians completed similar questionnaires. Patients were called 2 weeks later and asked to complete questionnaires on decisional regret and quality of life.
Methods

Strategy
We designed our systematic recruitment strategy based on an environmental scan of the literature on recruitment problems, 29, 35 as well as based on recommendations and suggestions made by clinicians and patients during our earlier research projects. 36 -38 We deduced that good communication and relationships between clinicians and researchers are key elements for overcoming recruitment barriers and that our "champion" would be a specially trained and highly qualified research assistant (RA) assigned to each practice group who would be closely involved throughout the recruitment process. We hypothesized that this would reduce time and staff resources normally required of a recruited practice group and would improve confidence in the study among patients and clinicians. As a patient recruiter, the RA would also reduce problems associated with patient recruitment by clinicians, including selection bias. The RA would recruit patients and physicians at the same time while maintaining confidentiality, a requirement for dyadic research. Finally, the RA would carefully time interventions to address the problems of time constraints frequently identified as barriers by physicians and patients.
For our EXACKTE2 study, recruitment targeted 2 academic PBRNs affiliated with the University of Western Ontario, in the area of London, Ontario, Canada, and with the Université Laval, in the area of Québec City in Québec, Canada. Our objective was to recruit 300 unique patient-physician dyads 25 : 150 in the University of Western Ontario PBRN and 150 in the Université Laval PBRN.
Recruitment Process
The recruitment process consisted of 9 steps (Figure 1 ).
Step 1: Determine Eligible Practices
The first step was determining the sample size required to obtain representative results and the type of practice needed to recruit targeted patient and health professional populations (eg, rural vs urban, physicians vs residents).
Step 2: Contact the Manager of Each Family Practice Teaching Unit (FPTU)
The primary investigator (PI) or the research coordinator contacts the manager or representatives of the Family Practice Teaching Unit (FPTU) to determine whether they are interested in having the project presented to the physicians and other staff. A brief description of the study is then sent to the managers, who are asked to provide a date for a possible presentation.
Step 3: Meeting and Presentation of the Project to the FPTU's Clinical Staff
Once the manager of each FPTU provides consent to the presentation of the study, the PI makes a 30-minute PowerPoint presentation to the staff at the FPTU. The presentation takes place during a lunch hour or an administrative meeting, during which the PI introduces the RAs to the clinical staff.
Step 4: Clinical Staff Agrees to Participate in the Project
The clinical staff is asked to reflect on their participation in the project and to collectively consent to their FPTU taking part in the project. This consent is communicated by the FPTU manager in a letter to the research group.
Step 5: Assignment of RA RAs are assigned to each site and begin making contact with clinical and administrative staff. To keep up momentum, the recruitment timetable is managed such that an RA is continuously present on each site throughout the recruitment phase. From this point on, administrative staff work with the RA on scheduling clinical staff to maximize recruitment efficiency.
Step 6: Meeting With Individual Health Professionals and Consent
Using the daily clinical schedule, the RAs plan to meet each potentially eligible health professional to invite them individually to participate in the study. The RA meets them just before the beginning of their clinical encounters, briefly presents the study (2 to 3 minutes), and gives them an information sheet and the informed consent form. Then, if the 
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health professional agrees to participate, they agree on a schedule for patient recruitment and on when to begin.
Step 7: Meeting With One Patient per Participating Physician
At the agreed time, the RA asks the administrative staff to provide a list of patients who have appointments with the participating physicians. The physician then identifies those who are ineligible for that particular study, for example, because of cognitive impairment. The RA stands in the FPTU waiting room and verifies whether the patients arriving are on the list of eligible patients. Because the RA meets and recruits the patient beforehand, any delay in the physician's appointment schedule is avoided. The RA, trained to describe the benefits and impacts of the project in nonscientific language, then briefly presents the project to the patients by showing them the information sheet and the consent form, asks whether they are interested in participating, and informs them that their physician has agreed to participate, too.
Step
8: Clinical Encounter
Once the patient agrees to participate in the project and the physician calls in the patient for the appointment, the RA accompanies the patient into the consulting room and places the voice recorder on the physician's desk. Then the RA leaves the room, waits until the end of the encounter to retrieve the voice recorder, and requests that the physician and the patient complete their respective questionnaires. The physician usually completes the questionnaire in the consulting room while the RA accompanies the patient into another room (eg, a PBRN research room) to compete his or her own questionnaire. The RA can answer any questions about the questionnaire and notes the patient's phone number and a time (day and time of day) convenient for contact for the 2-week follow-up. When the patient and the physician have completed their questionnaires, the RA collects them and verifies all the data.
9: Contact Patients 2 Weeks After the Encounter
The RA contacts the patients at the agreed time to conduct a phone questionnaire about how they followed up on their encounter and outcomes related to the decision that was made.
Recruitment Follow-up Each RA keeps a daily tracking file in which they record all the patients approached, estimated age of patients refusing to participate, reason for consultation of patients refusing to participate (if available), and any information about recruitment. The RA follows up with the FPTU administrative staff to find out about newly eligible or ineligible physicians. At the end of each week, tracking files are verified and all RAs hold a team meeting with the research coordinator and the PI.
Recruitment Updates for Physicians
The RA regularly files a recruitment update in physicians' mailboxes to keep them abreast of any news or recruitment progress in their clinic and in the whole project. Clinic managers also are informed of project-related poster presentations and publications.
Results
Research Assistants
We enrolled 6 RAs to cover the 6 FPTUs in Quebec and 2 research assistants in Ontario (in Ontario, the schedules of eligible physicians were more flexible, giving the RAs the opportunity to cover more than 1 site). Recruitment training included role play with a validated script simulating a situation of recruitment of health professionals and patients. In Quebec, the trained RAs were 2 experienced project managers who had conducted a similar study and 4 students who had been involved in the study (a student studying for an MSc in Community Health, a student studying for a PhD in Human Resources, a second-year medical student, and a student studying for a PhD in Epidemiology). In Ontario, trained RAs were 2 experienced project managers who were trained by the senior RA and PI in Quebec.
Participating Physicians
The EXACKTE2 study lasted 9 months in the Western Ontario network and 11 months in the Université Laval network. While recruitment in the Ontario sites was considered a single phase, recruitment in the 6 Quebec sites lasted 9 months (sites 1, 2, and 3), 7 months (site 4), 5 months (site 5), and 3 months (site 6) ( Figure 2 Figure 3 is a flow diagram showing the physician and patient enrollment process. As shown in Table 2 , the mean age of participating physicians was 35.4 years. Ontario physicians recruited were slightly older (average age of 37.6 compared with 34.0 in Quebec). More than 71% of the Ontarian physicians recruited were residents, compared with 49% in Quebec.
Participating Patients
In the EXACKTE2 study, numbers of total eligible patients were not available because before each consultation schedule, each physician selected a list of potential patients, excluding those with signs of mental disorders and those unable to read and complete the questionnaire. A total of 430 patients were asked to participate. Of these, only 9 (2%) were ineligible to participate; 142 (33%) refused, and 3 (0.7%) withdrew from the study (Table 3) . Reasons for refusal were similar in Ontario and Quebec and were mainly time constraints (51%), lack of interest (20%), "do not want to be recorded" (7%), "does not feel well" (6%), "do not want to share personal details" (5%), and language difficulties (3%) ( Table  4) . Thus, 276 patients (64.6%) agreed to participate in the EXACKTE2 study, and 265 (96% of participating patients) completed the questionnaire 2 weeks after the encounter. The 11 patients lost to follow-up were not contacted 2 weeks after the encounter. Among those lost to follow-up, 1 was not reachable because the line was out of service, 1 refused to complete the last questionnaire, and 9 were not reached after at least 7 phone calls to each.
The overall mean age of participating patients was 50.7 years, and 69% were women (Tables 5 and  6 ). The average age of those refusing to participate was 49.6 years, and 73% were women.
Given that this study was held in a family practice context, there were multiple reasons for consultation. The patients themselves provided this information after the encounter with the physician. By the end of their contribution, each patient had dedicated about 40 minutes to the project. Refused to parƟcipate
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Discussion
Few researchers have accorded sufficient importance to the physician-patient dyadic relationship 39 and, to the best of our knowledge, none have designed a process to address its specific research challenges. Patient recruitment by physicians is a common method but has several well-known drawbacks. In dyadic research, patient recruitment presents additional challenges. We therefore developed and implemented a systematic dyad recruitment procedure in the context of a cross-sectional study (EXACKTE2). The recruitment reached all the objectives planned. The EXACKTE2 study was successful in recruiting simultaneously a large number of physicians and their patients in 2 PBRNs. While other primary care studies show a physician participation rate close to 50%, 8, 10, 30 with success varying from one study to another, the average response rate for our study was 69% (it varied from 57% to 94%). The discussion of the success of our recruitment process is structured around the following 5 important points:
Practice Recruitment
The large number of practices recruited for this study (17 in total) meant a large number of eligible physicians and access to a large number of patients. It also increased the likelihood of heterogeneity and thus the external validity of the study (some study designs require a minimum number of practices to ensure valid statistical data). In addition, as shown by Dean et al 8 in a cross-national European study, the recruitment of participants (physicians and patients) in multiple general practices resulted in higher response rates when whole practices were recruited rather than individual general practitioners within a practice. The agreement of the group as a whole is helpful in obtaining collaboration from individual staff. For all these reasons, the enrollment of practices per se must be considered a critical step in preparing clinical trials in primary care. We successfully used this large-scale recruitment strategy in another large randomized control trial, DECISION ϩ 2, conducted in 12 FPTUs. 40, 41 Physician Recruitment Given that primary care physicians' schedules are always very tight-they usually cite lack of time as the main reason for not participating in studies [12] [13] [14] recruiting a sufficient number of physicians is a challenge. In addition, because we were developing a new research model, the questionnaires were voluminous. Physicians contributed about 30 minutes of their time to our study, not including the encounter. The time allocated for recruitment varied from one clinic to another, depending on the number of recruitable physicians in the FPTU and their availability. Goodyear-Smith has pointed out that we should not underestimate the time it takes for recruitment, which may require extensive flexibility on the part of the research team. 42 In our process this requirement was met by assigning to each practice a part-time RA with a flexible schedule. Our results showed a higher participation rate among residents than among family physicians in the EXACKTE2 study. This could be for several reasons. First, there was a larger number of eligible residents than family physicians in the eligible FPTUs, explained by the fact that residents' rounds in FPTUs are of 12 months' duration (July to June), giving access to a new cohort of residents midstudy. Second, while physicians in PBRNs are frequently asked to participate in studies, residents have had less experience with solicitation. Third, residents in family medicine are exposed and sensitized to the importance of primary care research through their training and because of the recent establishment of PBRNs. Last, although we made clear that participating in the study was entirely voluntary and we respected all steps required for informed consent of physicians, including residents, in the study, we cannot exclude that some residents felt compelled to participate for fear of displeasing their clinical teachers, especially if those teachers had enrolled. This is particularly interesting because more than 10 years earlier, the senior investigator (FL) was advised by an hospital-based committee that physicians (including residents) entering such studies could not be considered "study subjects" and that the research ethics committee did not need to review consent forms for physicians. Much has changed since then, and any study recruiting physicians needs to include consent forms for physicians and receive ethics committee approval. 
Patient Enrollment and Retention
Despite reported difficulties with sample ascertainment and enrollment of patients, some researchers report that the greatest difficulties are with sample retention. For example, a study by Bordeleau et al 43 of quality of life among 235 patients with metastatic breast cancer resulted in only 25 patients completing all 4 data points (baseline and 4, 8, and 12 months). Patients and caregivers may offer resistance to standardized questions with Likert scale responses, preferring to tell more of their story. 43 Investigators must carefully weigh maintaining low burden, caregiver experience, and associated needs at the end of life against the desire to document the patient. Recording this complexity is the only way to provide the multidimensional evidence necessary to improve care for vulnerable populations, yet is an immense research challenge.
Primary care practice involves a high rate of patient visits and diverse medical conditions. Physicians' schedules are overloaded and they often fall behind, so that patients wait a long time in the waiting room and then are in a hurry to leave. Although most of the participating patients in our study seemed to feel comfortable with a questionnaire taking 25 minutes to complete, 51% of the patients refusing to participate pleaded lack of time. Overall, however, our patient recruitment was very successful. More than 64% of the patients approached agreed to participate-a much higher participation rate than described in previous primary care studies. 44 Patient retention also was very successful. More than 96% of recruited patients completed their second questionnaire by phone 2 weeks after the encounters. We suspect that asking ahead for a time convenient for the patient played a role in the positive response rate.
As mentioned in many other studies, [45] [46] [47] our EXACKTE2 study revealed that participating patients want to be more informed about the study, and many were interested in receiving its results. The order of recruitment also had an impact; having already secured the physicians' consent, RAs were able to advise potential participating patients that their doctors had already agreed to participate in the study, which gave patients added confidence about the research project. Asking physicians to identify eligible patients beforehand prevented the solicitation of potentially ineligible patients.
According to other studies, the kind of active recruitment we performed in EXACKTE2 is likely to be more efficient than passive recruitment. 48 Face-toface contact between the RA and the patient in the recruitment process is a major facilitator in recruiting and retaining patients in many types of trials. 44 Furthermore, adequately training the RA is an important factor in improving recruitment and, because patient participation can be positively influenced by appealing to altruistic feelings, 49 -53 RAs should be trained to emphasize the benefits and impacts of the study on patient and system outcomes. The value of an informed approach to patient recruitment cannot be underestimated. 34, 54 Lower Burden for Practice Staff Considering workload in primary care practices, physicians and practice staff should carry the lowest possible burden throughout the recruitment process. In our study, the use of RAs was the key factor in reducing this burden. All contact with the physicians and the entire patient recruitment process was conducted with consideration and respect by the RAs. Each day of the study, RAs met the physician before each recruitment round, that is, before the consultations began, to confirm that the physician was willing to participate in the study that day. RAs also made sure to avoid causing any delay in the physician's appointment schedule. This mode of operation was greatly appreciated by the physicians and their staff.
Costs Linked to Dyad Recruitment
The average cost for enrolling and retaining a dyad in the EXACKTE2 study was low (CAN$124.50/dyad) when compared with other studies reporting estimated costs. Using a variety of strategies used to recruit couples in a context of prostate cancer, Sadler and colleagues 55 reported that the cost of recruiting and enrolling a couple ranged from $152 to $1,688, or an average cost of US$288. Authors of a clinical trial conducted in 1989 estimated the cost of recruiting single, healthy participants aged 25 to 49 years at US$907 per recruited participant. 56 Moreover, a study conducted in 1993 that analyzed 5 recruitment strategies reported a cost range of US$54 to US$670 per participant, depending on the strategy used (from media ads to neighborhood canvassing). 57 To our knowledge, this is the first study to report the cost of recruiting provider-patient dyads in the context of primary care encounters.
Conclusion
The recruitment strategy in this study was developed to address most of the barriers to clinician and patient participation and was shown to be highly efficient. The EXACKTE2 recruitment of dyads was successful and built a rich and relevant dyadic data set that will be helpful in health care research for years to come. To reduce the cost of active recruitment, in- The authors thank Louisa Blair for editing the manuscript.
